The essential oils of three species of Peperomia from the Amazon, Brazil, were hydrodistilled and their 96 volatile constituents identified by GC and GC-MS. The main constituents found in the oil of P. macrostachya were epi-α-bisabolol (15.9%), caryophyllene oxide (12.9%), myristicin (7.6%), an aromatic compound (6.6%) and limonene (5.4%). The oil of P. pellucida was dominated by dillapiole (55.3%), (E)-caryophyllene (14.3%) and carotol (8.1%). The major volatile found in the oil of P. rotundifolia was decanal (43.3%), probably a fatty acid-derived compound, followed by dihydro-β-santalol (9.0%), (E)-nerolidol (7.9%) and limonene (7.7%). The aromatic compounds elemicin, myristicin, apiole, dillapiole and safrole identified in these Peperomia species has been found also in Amazon Piper species. The oils and methanol extracts showed high brine shrimp larvicidal activities. The oil of P. rotundifolia (LC 50 = 1.9 ± 0.1 μg/mL) was the more toxic, followed by the extract of P. pellucida (LC 50 = 2.4 ± 0.5 μg/mL) and the oil of P. macrostachya (LC 50 = 9.0 ± 0.4 μg/mL), therefore with important biological properties.
The genus Peperomia, belonging to Piperaceae, comprises an estimated 1500-1700 species [1] . (L.) Dahlst.
[syn. Peperomia nummularifolia (Sw.) Kunth, P. prostata B. S. Williams, Acrocarpium nummularifolium (Sw.) Miq., Piper rotundifolium L., among others] [2] are epiphyte herbaceous lianas that grow wild on different host-trees in the Amazon rainforest. The Amazon folk medicine reports P. macrostachya and P. pellucida as vermifuges, diuretics and emollients [3a-3c] and P. rotundifolia as a tonic and stomachic [3d] . In this work we are reporting the oil chemical compositions of these three Peperomia species, collected in places near the city of Belém, Pará state, Brazil.
The essential oil compositions of P. pellucida and P. rotundifolia have been previously analyzed [4a-4c] while to our knowledge the oil of P. macrostachya have not been reported. The volatile constituents of other Peperomia species have been described: P. subespatulata [5a] (100), 159 (8), 136 (18), 121 (40), 91 (22), 77 (12), 55 (10). were analyzed by GC and GC-MS. Individual components were identified by comparison of mass spectrum and GC retention data with authentic compounds previously analyzed and stored in the data system. Other identifications were made by comparison of mass spectra with those existing in the data system libraries and cited in the literature [6a,6b] .
The oil compositions of P. macrostachya (PmO), P. pellucida (PpO) and P. rotundifolia (PrO) are summarized in Table 1 . In total, 96 compounds were identified in the analyzed Peperomia oils. The main constituents of the oil from P. macrostachya were epi-α-bisabolol (15.9%), caryophyllene oxide (12.9%), myristicin (7.6%), an aromatic compound (6.6%) and limonene (5.4%); P. pellucida was dominated by dillapiole (55.3%), (E)-caryophyllene (14.3%) and carotol (8.1%). The major volatiles found in the oil of P. rotundifolia was decanal (43.3%), probably a fatty acid-derived compound, followed by dihydro-β-santalol (9.0%), (E)-nerolidol (7.9%) and limonene (7.7%). The unidentified aromatic from the oil of P. macrostachya showed a mass fragmentation similar to xanthoxylin (4,6dimethoxy-2-hydroxy-acetophenone) [6a] , seemed to suggest a positional isomer.
The compounds dillapiole and (E)-caryophyllene were the same and the major volatiles found in the oil of P. pellucida previously analyzed by us [4b] . Decanal and limonene were also significant constituents identified in the oil of another especimen of P. rotundifolia, collected in the Brazilian Amazon [4c]. Furthermore, in specimens with occurrence in Guadeloupe, limonene was the major compound, followed by camphor and safrole [4a] . Interestingly, the oil of P. emarginella growing in South Brazil showed also decanal and limonene as their principal constituents [5c]. This species is not considered a synonymous species of P. rotundifolia.
The aromatic compounds elemicin, myristicin, apiole, dillapiole and safrole identified in P. macrostachya, P. pellucida, P. rotundifolia [4a] , P. subespatulata [5a] and P. scandens [5b] The oils and methanol extracts of these Peperomia species were evaluated for their antioxidant activities, amount of total phenolics and their cytotoxicities. The oils and extracts interacted slowly with DPPH to neutralize his character of free radical resulting in low antioxidant activity. Similarly, the total phenolic contents found in the methanol extracts of P. macrostachya, P. pellucida and P. rotundifolia were 39.7 ± 3.2 EAG/g, 48.3 ± 3.1 EAG/g and 25.2 ± 2.8 EAG/g, respectively, signifying absence or low content for these compounds. On the other hand, oils and extracts showed high brine shrimp larvicidal activities (Artemia salina). Crude extracts and pure substances are classified into toxic (LC 50 < 1000 μg mL -1 ) and non-toxic (LC 50 > 1000 μg mL -1 ) [8a] . The oil of P. rotundifolia (LC 50 , 1.9 ± 0.1 μg/mL) was the more toxic, followed by the extract of P. pellucida (LC 50 , 2.4 ± 0.5 μg/mL) and the oil of P. macrostachya (LC 50 , 9.0 ± 0.4 μg/mL), therefore with important biological properties. These values are listed in Table 2 , except for the extract of P. rotundifolia that showed no activity at concentrations below 3000 μg mL -1 , meaning not be toxic. . After hatching, active nauplii were collected from brighter portion of the hatching chamber and used for the assay. Ten nauplii were placed in vials containing 5 mL of brine solution. In each experiment the oil and extract (5%) solutions were prepared using the brine solution and DMSO. From them four other solutions at different concentrations were prepared and then added to the 5 mL brine solution. The vials were maintained at room temperature for 24 h under the light and the surviving larvae were counted. Experiments were conducted along with control and different concentrations (1 at 1000 μg mL -1 ) in a set of three tubes per dose. The percentage lethality was determined by comparing the mean value of surviving larvae of the test and the control tubes. Lethal concentration (LC 50 ) values were obtained from the best-fit line plotting concentration versus percentage lethality [8c].
Antioxidant capacity and Total phenolics evaluation:
The DPPH radical scavenging assay was used according to our previous work [8d]. The amount of total phenolics was determined according to the Folin-Ciocalteu procedure [8e].
